Rationale: We are reporting the first-to our knowledge-case of duodenal Plexiform Fibromyxoma causing obscure upper gastrointestinal bleeding.
Introduction
Obscure gastrointestinal bleeding is defined as recurrent or persistent bleeding of unknown origin after a negative initial study of the small intestine. [1] Diagnostic evaluation normally includes an upper gastrointestinal (GI) endoscopy, a lower GI endoscopy to the terminal ileum, and contrast imaging modalities. [1, 2] Twenty-five percent of the lesions associated with obscure GI bleeding are located in the esophagus, stomach, duodenum, and colon [3] and cannot be documented during initial endoscopic evaluations [4] obviously due to diverse reasons such as intermittent or slow bleeding and/or the absence of visible clot. Nevertheless, the small intestine is the source of hemorrhage in about 75% of obscure GI bleeding cases [3] ; common incited lesions include inflammatory bowel disease, angiodysplasia (especially in older patients), [5] nonsteroidal anti-inflammatory drug enteropathy, [6, 7] Meckel's diverticulum-associated ulceration (especially in younger patients), [8] radiation enteropathy, [9] Dieulafoy's lesions, [10] hemosuccus pancreaticus, [11] small-bowel varices, [12] and tumors. [7, 13] In particular, tumors, such as leiomyomas, carcinoids, lymphomas, and adenocarcinomas of the small intestine, are considered the most common source of obscure GI bleeding in patients around 50 years of age. [13] Moreover, stromal tumors such as gastrointestinal stromal tumors (GISTs) [14, 15] and the uncommon entirety plexiform fibromyxoma [14, 16] should be considered in patients around 50 years old presenting with obscure GI bleeding. We report here a case of duodenal plexiform fibromyxoma that triggered recurrent upper GI bleeding episodes in a 60-year-old man who remained undiagnosed, despite multiple hospitalizations, extensive diagnostic workups, and surgical interventions for almost 17 years.
Case report
A 63-year-old man presented to the emergency department with anemia and a 2-day history of melena confirmed by digital rectal examination. His blood pressure was 100/55 mm Hg, heart rate of 75 bpm, and his lab values were as follows: white blood count of 7.27 Â 10 9 /L (neutrophils = 82.9%), hemoglobin of 6.6 g/dL, hematocrit of 23.5%, platelets of 204 Â 10 9 /L, normal liver function tests, total protein = 5.1 g/dL, and albumin = 3.2 g/dL.
The patient had a history of recurrent upper gastrointestinal (GI) bleeding of almost 17 years. He was diagnosed with Helicobacter pylori positive duodenal ulcer of the posterior bulb at age of 25, resistant to numerous anti-helicobacter pylori treatment regimens. The ulcer was repeatedly bleeding at age of 45, and after failure of medical and endoscopic treatments, he underwent an antrectomy with gastro-entero-anastomosis (Hoffmeister-Finsterer and Brown) with bleeding cessation. Despite the surgical treatment of his ulcer, he experienced multiple upper GI bleedings in the following years and underwent several procedures. Among them, he had 6 gastroscopies, 3 colonoscopies, 5 angiographies, 2 scintigraphies with labelled red blood cells, 4 computerized tomographies with contrast (CTs) of the upper and lower abdomen, magnetic resonance (MR) enterography, and 2 capsule endoscopies of the small intestine during the diagnostic work-up to reveal the bleeding source. All investigations were nondiagnostic.
In the attempt to contain bleeding, for all these years at various hospitals, he received 3 consequent enterectomies with resection of a long part of the jejunum, a subtotal gastrectomy with a Roux-en-Y anastomosis, and an appendectomy. A carcinoid of the appendix, with maximum diameter of 2 cm, was incidentally found. Repeated serum gastrin levels and an octreoscan were normal; serologic tests for vasculitis, connective tissue diseases, and antiphospholipid syndrome were negative. It should be mentioned that 2 intraoperative endoscopies were also performed and failed to disclose the bleeding source.
All these years, he was transfused with more than 100 units of red blood cells and intravenous iron transfusions almost every 4 to 5 months with small effect on his hematocrit and ferritin levels that remained ∼24% and <5 ng/mL, respectively.
During hospitalization for the last bleeding episode in our hospital, an upper GI endoscopy with a pediatric colonoscope revealed an intestinal hemorrhagic 3 Â 3 cm reddish mucosal nodule extending to the submucosa (Fig. 1) . The lesion was deemed unresectable by endoscopic means; it was marked with permanent ink and biopsies were taken. The results were compatible with a neoplasm of mesenchymal origin. An abdominal CT disclosed no further lesions and surgery was decided.
After laborious adhesiolysis, the surgical team explored every part of the small bowel and failed to discover the marked lesion. Thus, an intraoperative endoscopy with push enteroscopy was decided. The endoscopy failed to identify the lesion in the Roux limp. Upon entering the biliopancreatic limp, the lesion was finally discovered near the edge of the duodenal stump, where the endoscopists also found the tattooing. Kocher maneuver was performed followed by a duodenotomy that delineated the lesion between the ampulla of Vater and the edge of the duodenum (Fig. 2) . Thus, a pancreas-preserving duodenectomy of the first 2 portions of the duodenum was performed resulting into R0 resection (Fig. 3) .
Pathologic examination of the surgical specimen confirmed the mesenchymal origin of the lesion that was further classified as plexiform fibromyxoma. The lesion was characterized by the presence of extensive hemorrhagic areas (Fig. 4 ) and thrombosed vessels (Fig. 5) as well as by paucicellular nodules with blunt spindle cells, myxoid stroma, and well-formed capillary network (Fig. 6) . Remnants of muscle fibers were visible, whereas areas of pyloric metaplasia were encountered on the tumor surface. On immunochemical staining the lesion was characterized as SMA (+), S-100 protein(À), c-kit(À), DOG1.6(À), CD34(À), keratin 8/ 18(À), desmin(À). Molecular genetic analysis revealed no mutations in exons 9, 11, 13, and 17 of KIT and exons 12, 14, and 18 of platelet-derived growth factor receptor, alpha polypeptide (PDGFRA) genes.
Postoperative recovery was mainly uneventful complicated only by a low output pancreatic-skin fistula totally drained after 4 months. Twenty months after surgery, the patient is in good health with no need for further blood transfusions and a steady hematocrit of 39.9%.
Discussion
Plexiform fibromyxomas are recently identified mesenchymal tumors of the GI tract, almost always found in the stomach [17] [18] [19] [20] with few reports of its development in other tissues or organs. [21, 22] To date, no case of duodenal origin and only 5 cases of duodenal bulb involvement were published. [16] They closely resemble other gastric tumors but vary distinctly in clinical management as well as the histopathology. These rare tumors were first described in 2007 by Takahashi et al [23] who classified them as mesenchymal in origin and coined the term Gastric Plexiform Angiomyxoid Myofibroblastic Tumor (PAMT). Miettinen et al [14] in 2009 reported a series of similar tumors and named them "plexiform fibromyxoma." They even suggested that this tumor was specific to stomach, possibly related to an anatomically restricted progenitor cell population. [14] Thus, our case makes their theory improbable. Although the name of this entity is still controversial, and PAMT is used by most researchers, the WHO classification of tumors of the digestive system has designated "plexiform fibromyxoma" as the diagnostic term instead of PAMT. [24] These tumors are located mainly in the gastric antrum, but cases have been described in the gastric fundus [25] and gallbladder. [21] They are mainly submucosal but may extend from mucosa to serosa and exhibit unique histologic features. In particular, they appear as a plexiform intramural growth pattern of ovoid or spindle cells in a myxoid extracellular matrix, limited cytologic atypia, and low mitotic activity, a myxoid stroma rich in small and thin-walled blood vessels [16] and myofibroblastic differentiation with expression of SMA. They may also express vimentin and a-smooth muscle actin but they are immunohistochemically negative for c-kit, CD34, desmin, DOG 1.6, s100 protein, cytokeratin, neurofilament, and b-catenin with the variable expression of CD10. It should be mentioned that only about 40 isolated cases have been reported in the Englishlanguage medical literature [26] up to date. It should be also noted that Takahashi et al [16] have also described 6 cases of plexiform fibromyxomas in the pyloric region with extension into the duodenal wall.
According to previous reports, plexiform fibromyxomas can occur at any age (range, 7-75 years) with an equal gender distribution. The clinical symptoms may be nonspecific such as abdominal discomfort or distention. However, in most cases, the tumors are manifested by melena, hematemesis, or iron deficiency anemia as a result of ulceration of the underlying mucosa. [19] A case of perforation has also been described. [16] According to the limited data thus far, plexiform fibromyxomas have benign biological behavior and surgical excision is considered curative. Although extragastric extension and vascular invasion could sometimes be observed, there have been no reported cases of local recurrence or distant metastases after resection.
To the best of our knowledge, this is the first case of duodenal plexiform fibromyxoma ever reported. Furthermore, it is the first to manifest as obscure upper GI bleeding in a patient with undiagnosed, chronic upper GI bleeding episodes despite multiple hospitalizations, extensive diagnostic workups, and surgical interventions. Little is known about the natural history of plexiform fibromyxoma, but we feel that the perennial and rather peculiar history of our patient can contribute to that. Placed in the distal stump of the biliopancreatic limb of a Roux-en-Y restoration of the continuity of the GI tract after a subtotal gastrectomy, the tumor failed to present with symptoms associated with gastric outlet obstruction or obstruction of the ampulla of Vater.
The hypervascular nature of plexiform fibromyxoma produces a distinct image on contrast enhanced CT and MRI scan consisting of a gradually enhanced mass starting from the periphery to include the entire mass in the delayed phase. [27] Moreover, it has been reported to present as a heterogeneously enhancing mass with both solid and cystic components, a result that is attributed to the fibromyxoid stroma. [16, 18, 23] In our case, consecutive contrast enhanced CT-scans as well as the contrast enhanced MRI enterography failed to reveal the mass probably due to the multiple laparotomies and the consequent distortions as well as due to the location of this small mass near the duodenal stump neighboring the pancreatic head, the colon, and the hepatoduodenal ligament. After the diagnosis being set, the review of the imaging studies failed to reveal new findings.
In addition to that, various endoscopies and laparotomies failed to reveal the mass prior to admission to our hospital. The first laparotomy of our patient resulted in a vagotomy, an antrectomy, and a gastro-entero-anastomosis following the diagnosis of H pylori resistant infection and a bleeding ulcer located on the duodenal bulb. This was decided following the long history or resistant H pylori infection for over 20 years, since the age of 25 and his hospitalization for acute upper GI bleeding. Reviewing previous surgical reports, an antrectomy with a Billroth II reconstruction was described without any further investigation of the duodenum during the surgery. A stapled resection of the antrum and the duodenal bulb 2 cm distal to the vein of Mayo and proximal to the angularis incisura was performed and a retrocolic gastro-entero-anastomosis ensured continuation of the GI tract. Pathology report from that specimen established the diagnosis of H pylori infection, gastritis, and duodenal ulceration with areas of gastric metaplasia, all typical findings of chronic active duodenitis and ulceration following resistant H pylori infection without any other specific findings.
The patient did well for 3 more years when he presented with a new acute upper GI bleeding that was treated with a subtotal gastrectomy and a Roux-en-Y reconstruction accompanied by a truncal vagotomy following the findings of H pylori infection, gastritis, and possible anastomotic ulceration during the endoscopy performed on the acute setting. Unfortunately, we could not trace the pathology reports for this or the following laparotomies that our patient underwent for recurrent upper GI bleeding episodes that bared equivocal findings preoperatively and resulted in a number of enterectomies that ultimately failed to resolve our patient's symptoms in the long term. It is only natural that the complex and long surgical history of our patient made it difficult to conceive the various surgical interventions and the continuity of the GI tract and, as a result, the surgical interventions designed to match the needs of the emergency setting of a massive GI bleeding were not sufficient.
Furthermore, the various adhesions made it difficult for the endoscopists to find the way into the biliopancreatic limb and check the proximal end of the duodenal stump. Even in our hospital, the discovery of the mass required a rather exhaustive and laborious endoscopy with the use of a pediatric colonoscope. What is more, the endoscopy report was inconclusive regarding the exact location of the lesion and thus it was stained with ink to help the surgical team identify it. On top of that, during our laparotomy the vast amount of adhesions made it seemingly impossible for the operating surgeons to discover the tattooed lesion and an intraoperative endoscopy with push enteroscopy was required.
The immediate ceasing of the ongoing clinical symptoms and laboratory findings of obscure GI bleeding after the resection of the lesion can lead us to the safe assumption that the tumor had been present for all these years and remained intraluminal without causing disruption of the duodenum while, in the meantime, it retained its benign characteristics.
Conclusions
Plexiform fibromyxomas stand for a rare and widely unknown mesenchymal entity. Despite the fact that they closely resemble other GI tumors, they distinctly vary in clinical management as well as the histopathology. Clinical awareness and further research are compulsory to elucidate its clinical course and prognosis.
